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1. On your wedding day your lover gives you a gold ring of mass 3.80 g.  Fifty 
years later its mass is 3.35 g.  On the average, how many atoms were abraded from 
the ring during each second of your marriage? The atomic mass of gold is 197 u.   
 
2. A small cube of iron is observed under a microscope. The edge of the cube is 
5.00  10–6 cm long. Find (a) the mass of the cube and (b) the number of iron atoms in 
the cube. The atomic mass of iron is 55.9 u, and its density is 7.86 g/cm3. 
 
3. (a) A fundamental law of motion states that the acceleration of an object is 

directly proportional to the resultant force exerted on the object and inversely 
proportional to its mass. If the proportionality constant is defined to have no 
dimensions, determine the dimensions of force.  

 
(b) The newton is the SI unit of force. According to the results for (a), how can 
you express a force having units of newtons using the fundamental units of 
mass, length, and time? 

 
 
4. Except for the value of , the follow data are obtained from experimental 
measurement. Carry out the following arithmetic operations: (a) the sum of the 
measured values 756, 37.2, 0.83, and 2.5; (b) the product 0.003 2   356.3; (c) the 
product 5.620    . No rounding is needed. 
 
5. If the velocity of a particle is zero, can its acceleration be nonzero? Explain. 
 
6. A rabbit and a tortoise compete in a race over a course 1.00 km long. The 
tortoise crawls straight and steadily at its maximum speed of 0.200 m/s toward the 
finish line. The rabbit runs at its maximum speed of 8.00 m/s toward the goal for 
0.800 km and then stops to tease the tortoise. How close to the goal can the rabbit let 
the tortoise approach before resuming the race, which the tortoise wins in a photo 
finish? Assume that, when moving, both animals move steadily at their respective 
maximum speeds. 
 
7. A motorist drives along a straight road at a constant speed of 15.0 m/s. Just as 
she passes a parked motorcycle police officer, the officer starts to accelerate at 2.00 
m/s2 to overtake her. Assuming the officer maintains this acceleration, (a) determine 
the time it takes the police officer to reach the motorist. Find (b) the speed and (c) the 
total displacement of the officer as he overtakes the motorist. 
 
 


